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(54) Radio communication system having regular channels and protection channel selectively 
used for high-priority signal and low-priority signal 



(57) A microwave digital communication system has 
plural regular channels and at least one protection 
channel, and the regular channels and the protection 
channel respectively propagate high-priority signals and 
a low-priority signal between ground stations under 
non-faulty conditions; when a trouble deteriorates one 
of the regular channels, switching units on the transmit- 
ter side assign the high-priority signal and the low-prior- 
ity signal to the protection channel and the faulty regular 
channel, respectively, so as to exchange the high-prior- 



ity signal and the low-priority signal between the faulty 
regular channel and the protection channel, and switch 
ing units on the receiver side allow the high-priority sig- 
nal and the low-priority signal to return to the regulat 
channel and the protection channel so that the micro 
wave digital communication system continuously trans 
fers the low-priority signal through the faulty reguiai 
channel. 
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Description 

This invention relates to a radio communication 
system and, more particularly, to a microwave digital 
communication system with a protection channel. 5 

A microwave digital communication system has 
protection channels, and exchanges a deteriorated reg- 
ular channel with one of the protection channels. Figure 
1 illustrates a typical example of the microwave digital 
communication system. The prior art microwave digital 10 
communication system has regulator channels REG.1, 
REG.2, REG.3, and REG. N and a protection chan- 
nel PROT. N transmitters are respectively provided for 
the regular channels REG.1 to REG.N, and a transmit- 
ter is associated with the protection channel PROT 15 
(N+1) receivers are corresponding to the regular chan- 
nels REG.1 to REG.N and the protection channel 
PROT, respectively. The regular channels REG.1 to 
REG.N are divided into transmitter sections 1-1 to 1-N, 
radio traffics 2-1 to 2-N and receive, sections 3-1 to 3-N. 20 
Similarly, the protection channel PROT is divided into a 
transmitter section 1 -0, a radio traffic 2-0 and a receiver 
section 3-0. Switching units 4-1 to 4~N are associated 
with the regular channels REG.1 to REG.N, and a 
switching unit 8-0 is associated with the protection 25 
channel PROT Each of the switching units 4-1 to 4-N is 
used to change the associated regular channel REG.1, 
... or REG.N through the switching unit 8-0 to the protec- 
tion channel PROT Similarly, switching units 5-1 to 5-N 
are associated with the regular channels REG.1 to 30 
REG.N, and each of the switching units 5-1 to 5-N is 
also used to change the associated regular channel 
REG.1, ... or REG.N to the protection channel PROT. 

When all the regular channels REG.1 to REG.N are 
available for the radio communication without a trouble, 35 
pieces of information are transferred from the transmit- 
ters through the regular channels REG.1 to REG.N to 
the receivers. For example, a high-priority transmitting 
signal representative of the piece of information is sup- 
plied to a transmitter, and is transferred through the 40 
transmitter section 1-2. The high-priority transmitting 
signal is converted to an electromagnetic wave, and the 
electromagnetic wave is propagated through the radio 
traffic 2-2. The electromagnetic wave reaches the 
receiver, and the electromagnetic wave is converted to 45 
a receiving signal. The receiving signal is propagated 
through the receiver section 3-2. Thus, the high-priority 
communication is carried out through the regular chan- 
nels REG.1 to REG.N, and the protective channel 
PROT stands apart from the high-priority communica- so 
tion in so far as the regular channels REG.1 to REG.N 
are free from trouble. Nevertheless, the protective chan- 
nel PROT is used for a low-priority communication. A 
low-priority signal is transferred through the transmitter 
section 1 -0, the radio traffic 2-0 and the receiver section 55 

3- 0. However, any high-priority transmitting signal is 
never transferred through the associated switching unit 

4- 1. ... or 4-N to the transmitter section 1-0 and through 
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the receiver section 3-0 to the switching unit 5-1 .... or 5- 
N. 

If one of the regular channels REG.1 to REG.N is 
troubled, the regular channel REG.1 /../REG.N deterio- 
rates the digital communication between the transmitter 
and the receiver. Then, the prior art microwave digital 
communication system changes the regular channel 
REG.1/... / REG.N to the protection channel PROT, and 
a high-priority transmitting signal is transferred from the 
transmitter through the associated switching unit 4-1/.../ 
4-N, the switching unit 8-0 to the protective channel 
PROT The high-priority transmitting signal is converted 
to an electromagnetic wave, and the electromagnetic 
wave is propagated through the radio traffic 2-0 to the 
receiver. The electromagnetic wave is converted to a 
receiving signal, and the receiving signal is transferred 
through the switching unit 5-1/ ..7 5-N to the receiver. 
While the protection channel PROT is propagating the 
high-priority transmitting signal to the receiver, the low- 
priority signal can not use the protection channel PROT, 
and the low-priority communication is interrupted. 

Even through the low-priority communication is less 
important rather than the high-priority communication, it 
is not desirable to interrupt the low-priority signal. The 
number of regular channels REG.1 to REG.N is getting 
larger and larger, and the probability of interruption is 
increased together with the number of regular channels 
REG.1 to REG.N. 

It is therefore an important object of the present 
invention to provide a radio communication system, 
which does not interrupt a low-priority communication at 
temporary assignment of a protection channel to a high- 
priority communication. 

The present inventor contemplates the problem 
inherent in the prior art microwave digital communica- 
tion system, and noticed that a fault regular channel 
was still available for the low-priority communication. 

To accomplish the object, the present invention pro- 
poses to use the faulty regular channel for the low-prior- 
ity communication. 

In accordance with one aspect of the present inven- 
tion, there is provided a radio communication system for 
transferring high-priority signals and at least one low- 
priority signal which comprises a plurality of regular 
channels transferring the high-priority signals under 
non-faulty condition and the at least one low-priority sig- 
nal under faulty condition, at least one protection chan- 
nel transferring one of the high-priority signals and the 
low-priority signal, a first switching means connected 
between the plurality of regular channels and the at 
least one protection channel for changing the one of the 
high-priority signals from one of the plurality of 1 regular 
channels under the faulty condition to the at least one 
protection channel and a second switching means con- 
nected between the at least one protection channel and 
the plurality of regular channels for changing the at least 
one low-priority signal from the at least one protection 
channel to the one of the plurality of regular channels 
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under the faulty condition. 

The features and advantages of the radio communi- 
cation system will be more clearly understood from the 
following description taken in conjunction with the 
accompanying drawings in which: 

Fig. 1 is a diagram showing the prior art microwave 

digital communication system; and 

Fig. 2 is a diagram showing a microwave digital 

communication system according to the present 

invention. 

Referring to figure 2 of the drawings, a microwave 
digital communication system embodying the present 
invention has regular channels REG.1, REG.2, REG.3, 
... and REG.N and a protection channel PROT. The pro- 
tection/regular channels PROT/ REG.1 to REG.N are 
divided into respective transmitter sections 1-0, 1-1, 1- 
2, 1-3, ... and 1-N, respective radio traffics 2-0, 2-1, 2-2, 

2- 3, .... and 2-N and respective receiver sections 3-0, 3- 
1, 3-2, 3-3,... and 3-N. When one of the regular chan- 
nels REG.1 to REG.N gets out of the order, the faulty 
regular channel is replaced with the protection channel 
PROT. The transmitter sections 1-0 to 1-N and the 
receiver sections 3-0 to 3-N are incorporated in different 
ground stations. 

The transmitter sections 1-0 to 1-N are respectively 
associated with signal sources SSO, SS1, SS2, SS3... 
and SSN, and the signal sources SSO to SSN selec- 
tively generate a low-priority transmitting signal and 
high-priority transmitting signals. On the other hand, the 
receiver sections 3-0 to 3-N are respectively associated 
with signal processors SPO, SP1, SP2, SP3,... and 
SPN, and a low-priority receiving signal and high-prior- 
ity receiving signals are selectively processed by the 
signal processors SPO to SPN. The high-priority receiv- 
ing signals and the low-priority receiving signal are cor- 
responding to the high-priority transmitting signals and 
the low-priority transmitting signal. 

First switching units 4-1, 4-2, 4-3, .. and 4-N are 
respectively associated with the regular channels 
REG.1 to REG.N, and are connected . between the 
transmitter sections 1-0 to 1 -N and a signal transfer line 
TR1. A second switching unit 8-0 is associated with the 
protection channel PROT. and is connected between 
the signal transfer line TR1 and the transmitter section 
1-0. Third switching units 5-1, 5-2, 5-3,... and 5-N are 
associated with the regular channels REG.1 to REG.N, 
and are connected between the receiver sections 3-1 to 

3- N and a signal transfer line TR2. Thus, the first switch- 
ing unit 4-1... or 4-N, the second switching unit 8-0 and 
the third switching unit 5-1... or 5-N replace the associ- 
ated regular channel REG.1.... or REG.N with the pro- 
tection channel PROT. In other words, the protection 
channel PROT can propagate any one of the high-prior- 
ity transmitting signals. 

The microwave digital communication system fur- 
ther has a signal transfer line TR3 connected to the 



transmitter section 1-0 of the protection channel PROT 
and fourth switching units 6-1, 6-2, 6-3,... and 6-N con- 
nected between the signal transfer line TR3 and the 
transmitter sections 1-1 to 1-N of the regular channels 

5 REG.1 to REG.N. The microwave digital communication 
system further has a signal transfer line TR4, fifth 
switching units 7-1, 7-2, 7-3.... 7-N connected between 
the signal transfer line TR4 and the receiver sections 3- 
1 to 3-N and a sixth switching unit 9-0 connected 

10 between the receiver section 3-0 and the signal transfer 
line TR4. The fourth switching unit 6-1... or 6-N, the 
sixth switching unit 9-0 and the fifth switching unit 7-1 ... 
or 7-N replaces the protection channel PROT with a 
faulty regular channel REG.1... or REG.N. 

15 The first switching units 4-1 to 4-N are connected to 
the transmitter sections 1-1 to 1-N at certain points 
closer to the signal sources SS1 to SSN than the fourth 
switching units 6-1 to 6-N, and the signal transfer line 
TR3 is connected to the transmitter section 1 -0 closer to 

20 the signal source SSO than the second switching unit 8- 
0. The third switching units 5-1 to 5-N are connected to 
the receiver sections 3-1 to 3-N closer to the signal 
processors SP1 to SPN than the fifth switching units 7- 
1 to 7-N, and the sixth switching unit 9-0 is connected to 

25 the receiver section 3-0 closer to the signal processor 
SPO than the signal transfer line TR2. For this reason, 
even if a regular channel is exchanged with the protec- 
tion channel, the high-priority signal and the low-priority 
signal are never interfered with each other as will be 

30 described hereinlater. 

In this instance, the first switching units 4-1 to 4-N, 
_ the second switching unit 8-0 and the third switching 
units 5-1 to 5-N as a whole constitute a first switching 
means, and the fourth switching units 6-1 to 6-N, the 

35 fifth switching units 7-1 to 7-N and the sixth switching 
unit 9-0 form in combination a second switching means. 

While all the regular channels REG.1 to REG.N are 
providing high-quality communication, the signal 
sources SS1-SSN supply the high-priority transmitting 

40 signals to the transmitter sections 1 -1 to 1 -N of the reg- 
ular channels REG.1 - REG.N, respectively, and the sig- 
nal source SSO supplies the low-priority transmitting 
signal to the transmitter section 1-0 of the protection 
channel PROT. The high-priority transmitting signals 

45 and the low- priority transmitting signal are converted to 
high-priority electromagnetic waves and a low-priority 
electromagnetic wave, and arrive as the receivers. The 
high-priority electromagnetic waves and the low-priority 
electromagnetic wave are converted to the high-priority 

so receiving signals and the low-priority receiving signal. 
The receiver section 3-0 and the receiver sections 3-1 to 
3-N propagate the low-priority receiving signal and the 
high-priority receiving signals to the signal processors 
SP1-SPN, respectively. Thus, the microwave digital 

55 communication system behaves as similar to the prior 
art microwave digital communication system under the 
conditions without any trouble. 

Assuming now that one of the regular channels 
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REG.1 to REG.N is deteriorated, the regular channel 
REG.1... or REG.N is exchanged with the protection 
channel PROT as follows. The regular channel REG.2 is 
assumed to be deteriorated. Although a trouble deterio- 
rates the regular channel REG.2, the regular channel 5 
REG.2 can still connect a signal source and a signal 
processor. When the trouble takes place, the signal 
source SSO is generating the low-priority transmitting 
signal, and the signal source SS2 is supplying the high- 
priority transmitting signal to the associated regular 10 
channel REG.2. 

Upon detection of the trouble, the switching unit 6-2 
guides the low-priority transmitting signal to the regular 
channel REG.2, and the low-priority transmitting signal 
is converted to the low-priority electromagnetic wave. 15 
The low-priority electromagnetic wave is propagated 
through the radio traffic 2-2, and arrives at the receiver 
section 3-2. The low-priority electromagnetic wave is 
converted to the low-priority receiving signal, and the 
switching units 7-2 and 9-0 guide the low-priority receiv- 20 
ing signal to the signal processor SPO. Thus, the low- 
priority signal is transferred to the signal processor SPO 
before the high-priority signal. 

On the other hand, the high-priority transmitting sig- 
nal passes the switching units 4-2 and 8-0, and is con- 25 
verted to the high-priority electromagnetic wave. The 
radio traffic 2-0 propagates the high-priority electromag- 
netic wave to the receiver section 3-0, and is converted 
to the high-priority receiving signal. The high-priority 
receiving signal passes the switching unit 5-2, and is 30 2. 
supplied to the signal processor SP2. Thus, the deterio- 
rated regular channej REG.2 and the protection channel 
PROT are exchanged with each other, and both of the 
high-priority signal and the low-priority signal are trans- 
ferred between the transmitter and the receiver without 35 
interruption. 

As will be appreciated from the foregoing descrip- 
tion, the fourth, fifth and sixth switching units are added 
to the microwave digital communication system accord- 
ing to the present invention, and the fourth, fifth and 40 
sixth switching units allow the protection channel PROT 
and the deteriorated regular channel to continuously 
transfer the high-priority signals and the low-priority sig- 
nal without interruption. 

Although a particular embodiment of the present 45 
invention has been shown and described, it will be 
apparent to those skilled in the art that various changes 
and modifications may be made without departing from 
the spirit and scope of the present invention. 

For example, a radio communication system so 
according to the present invention may have more than 
one protection channel, and radio traffics is never lim- 
ited to the microwave. 3. 

Claims 55 

1 . A radio communication system for transferring high- 
priority signals and at least one low-priority signal, 



comprising: 

a plurality of regular channels (REG.1 to 
REG.N) transferring said high-priority signals 
under non-faulty condition and said at least one 
low-priority signal under faulty condition; 

at least one protection channel (PROT) trans- 
ferring one of said high-priority signals and said 
low-priority signal; and 

a first switching means (4-1 to 4-N/ 8-0/ 5-1 to 
5-N) connected between said plurality of regu- 
lar channels (REG.1 to REG.N) and said at 
least one protection channel (PROT) for chang- 
ing said one of said high-priority signals from 
one of said plurality of regular channels under 
said faulty condition to said at least one protec- 
tion channel, 

characterized by further comprising 

a second switching means (6-1 to 6-N, 7-1 to 7- 
N/ 9-0) connected between said at least one 
protection channel and said plurality of regular 
channels for changing said at least one low-pri- 
ority signal from said at least one protection 
channel (PROT) to said one of said plurality of 
regular channels under said faulty condition. 

The radio communication system as set forth in 
claim 1 , in which said plurality of regular channels 
(REG.1 to_REG.N) include respective regular trans- 
mitter sections (1 -1 to 1 -N), respective regular radio 
traffics (2-1 to 2-N) and respective regular receiver 
sections (3-1 to 3-N), and said at least one protec- 
tion channel includes a redundant transmitter sec- 
tion (1-0), a redundant radio traffic (2-0) and a 
redundant receiver section (3-0), 

said first switching means (4-1 to 4-N/ 8-0/ 5-1 
to 5-N) guiding said one of said high-priority 
signal from the associated regular transmitter 
section through said redundant radio traffic (2- 
0) to the associated regular receiver section, 
said second switching means (6-1 to 6-N; 7-1 
to 7-N/ 9-0) guiding said at least one low-prior- 
ity signal from said redundant transmitting sec- 
tion (1-0) through one of said regular radio 
traffics of said one of said plurality of regular 
channels to said redundant receiver section (3- 
0). 

The radio communication system as set forth in 
claim 2, in which said first switching means includes 
a plurality of first switching units (4-1 to 4-N) con- 
nected to said regular transmitter sections (1 -1 to 1 - 
N), a second switching unit (8-0) connected 
between said plurality of first switching units and 
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said redundant transmitter section (1-0) and a plu- 
rality of third switching units (5-1 to 5-N) connected 
between said redundant receiver section (3-0) and 
said regular receiver sections (3-1 to 3-N), and 

5 

said second switching means includes a plural- 
ity of fourth switching units (6-1 to 6-N) con- 
nected between said redundant transmitter 
section (1-0) and said regular transmitter sec- 
tions (1-1 to 1-N), a plurality of fifth switching 10 
units (7-1 to 7-N) connected to said regular 
receiver sections (3-1 to 3-N) and a sixth 
switching unit (9-0) connected between said 
redundant receiver section (3-0) and said plu- 
rality of fifth switching units (7-1 to 7-N). 15 

The radio communication system as set forth in 
claim 3, in which said plurality of fourth switching 
units (6-1 to 6-N) are connected to said regular 
transmitter sections (1 -1 to 1 -N) at first points closer 20 
to said regular radio traffics (2-1 to 2-N) than sec- 
ond points between said plurality of first switching 
units (4-1 to 4-N) and said regular transmitter sec- 
tions (1-1 to 1-N), 

25 

said second switching unit (8-0) is connected to 
said redundant transmitter section (1-0) at a . 
third point closer to said redundant radio traffic 
(2-0) than a fourth point between said plurality 
of fourth switching units (6-1 to 6-N) and said 30 
redundant transmitter section (1-0), 

said plurality of fifth switching units (7-1 to 7-N) 
are connected to said regular receiver sections 
(3-1 to 3-N) at fifth points closer to said regular 35 
radio traffics (2-1 to 2-N) than sixth points 
between said plurality of third switching units 
(5-1 to 5-N) and said regular receiver sections 
(3-1 to 3-N), and 

40 

said plurality of third switching units (5-1 to 5-N) 
are connected to said redundant receiver sec- 
tion (3-0) at a seventh point closer to said 
redundant radio traffic (2-0) than an eighth 
point between said redundant receiver section 45 
(3-0) and said sixth switching unit (9-0). 

The radio communication system as set forth in 
claim 2, in which said regular transmitter sections 
(1-1 to 1 -N) and said redundant transmitter section so 
(1-0) are incorporated in a first ground station, and 
said regular receiver sections (3-1 to 3-N) and said 
redundant receiver section (3-0) are incorporated in 
a second ground station communicable with said 
first ground station through said regular radio traf- ss 
fics (2-1 to 2-N) and said redundant radio traffic (2- 
0). 



5 



08/27/2004, EAST Version 



EP 0 889 601 A2 




6 

08/27/2004, EAST Version: 1.4.1 



EP 0 889 601 A2 



IS 



a 



V) 



2 



l.te 



as 



1^ 

a, 



2 

00 

1 



lb 

C/3 CL 



8s 

X 

as 
o 

00 

00 a. 



h. 



T 



o 

I 

cn 



co co co cn 

vvv 



vw vw vvv 



I 

CM 



IS 



1 co 



V 



I 

Cvi 



BE 



cvi 



I 

1^ 



I 

eg 



' *r cj cn 2 

Hep • k k • 

n p-| p-z p^s 

7 oj co z ~ 

J- i~ I- • » • I 



CJ 
H 

vw 



501 



vw 



• • • | 

I s - 



• • • I 

CJ 



• • • I 



o w 
gg 

v5 oo 



11 



oo 8 

1 



< ^ 

00 S 

"1 



J s 

5 as 

11 



3 



7 



08/27/2004, EAST Version: 1.4.1 



